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ABSTRACT 
 This project proposed a steady one-dimensional advection-dispersion-reaction 
equation to calculate the chemical oxygen demand (COD) concentration in a river. 
(COD) refers to the amount of oxygen required to oxidize the organic compounds in a 
water sample to carbon dioxide and water[1]. It  is used for monitoring and control of 
discharges, and for assessing water treatment  performance[2]. The equation is converted 
to second order linear ordinary differential equation and solved by using finite difference 
method (FDM). The method involving finite differences for solving boundary-value 
problems replace each of the derivatives in the differential equation with an appropriate 
difference-quotient approximation. The derivatives are approximated by using forward 
difference, backward difference and central difference. The resulting system of equations 
is expressed in the tridiagonal N x N matrix form which can be solved by Thomas 
Algorithm. From the result, a total of 1.0161 mg/L COD concentrations is reduced with 
the least treatment cost of euro 663. In addition, 1 mg/L of COD concentration is 
reduced by using 35 pieces of EM  mudballs within the 10000m3 of polluted water in two 
days. The estimated cost is RM 22.75.
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ABSTRAK
 Projek ini mencadangkan persamaan stabil satu dimensi olahan-penyebaran-
tindak balas untuk mengira daya penumpuan “chemical oxygen demand (COD)” di 
sungai. “Chemical oxygen demand (COD)” merujuk kepada kuantiti oksigen yang 
diperlukan untuk proses mengoksidakan bahan organik dalam air kepada karbon 
dioksida dan air. Ia juga boleh memerhati dan menilai keberkesanan process rawatan air. 
Persamaan tersebut akan ditukar kepada linear pembezaan biasa terbitan kedua dan 
boleh diselesaikan dengan Kaedah Beza Terhingga. Kaedah ini merangkumi penggunaan 
pembezaan terhingga untuk menyelesaikan syarat sempadan yang mengganti setiap 
terbitan di dalam persamaan pembezaan . Terbitan tersebut boleh dianggarkan dengan 
perbezaan formula hadapan, perbezaan formula belakang dan perbezaan formula pusat. 
Persamaan sistem yang didapati adalah dalam bentuk tiga-penjuru N x N matrik yang 
boleh diselesaikan dengan kaedah “Thomas Algorithm”. Keputusannya, anggaran 
sebanyak 1.0161 mg/L (COD) telah diturunkan dengan kos 663 euro. Tambahan pula, 
1mg/L (COD) dapat diturunkan dengan 35 biji bebola (EM) dalam lingkungan 10000m3 
air tercemar dengan masa selama dua hari. Kos yang diperlukan ialah RM 22.75.
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